abstract Encapsulated (Pod) coffee is increasingly popular and available in a range of flavor and intensity profiles. This study examined consumption of different coffee Pods on mood and cognitive performance. Thirty-eight participants (n=6 males, 32 females; age: 23.9±5.4 years; weight: 64.3±11.9 kg; BMI: 22.4±2.7 kg·m -2 ; mean±SD) completed 3 trials, consuming either Cosi, Dharkan, or Kazaar Pods following overnight caffeine abstention. Mood and cognitive performance (choice reaction-time (CRT), visual scanning (VS), Stroop) were measured before and 30 min post coffee consumption. Sensory characteristics were measured during coffee consumption. Accuracy, Reaction Time (RT) central tendency and whole RT distributions were analyzed. Bitterness, flavour-intensity, aroma and perceived caffeine content ratings increased for Cosi, Dharkan and Kazaar Pods respectively. Reduced ratings of sleepiness and headache; and increased ratings of concentration, alertness, excitement and happiness were observed with all Pods. Coffee improved CRT latency (before: 469±55 vs. after: 459±50 ms; p=0.031), but not visual scanning performance. Stroop RTs were faster after coffee (before: 854±193 vs. after: 766±156 ms; p<0.001); with control, congruent and incongruent trials facilitated by different aspects of the RT distribution. Consumption of Nespresso ® Pod coffee improves mood and cognitive performance irrespective of caffeine content, habitual caffeine use and Pod sensory characteristics. However, the effects on cognitive function appear to be task dependent.
introduction Coffee is one of the most commonly consumed beverages worldwide 1 . The popularity of coffee can be partly attributed to it being a source of caffeine; a psychoactive stimulant with well documented physiological and behavioural effects [2] [3] [4] . Even at relatively low to moderate acute doses (i.e. 40 -100 mg), caffeine has reputed benefits on cognitive function 2 ; particularly on cognitive processes such as reaction time, attention, vigilance, alertness, mood and reducing perceptions of fatigue [2] [3] [4] [5] . Although limited, some evidence also suggests that caffeine can improve higher-order executive functions such as strategic planning and sequencing ability, response inhibition, visual attention network functions and inhibitory control [6] [7] [8] [9] . The stimulatory effects of caffeine appear to persist irrespective of age and gender 10 , and whether individuals are rested or sleep-deprived 2 . However, the magnitude of effect for some cognitive functions may vary as a result of habitual caffeine use [11] [12] [13] [14] .
The main mechanistic action of caffeine is believed to be inhibition of adenosine receptor ligands to brain membranes 4 ; thus providing central nervous system (CNS) stimulation 2 . Because caffeine is quickly and completely absorbed across the gastrointestinal tract, and readily distributed throughout all bodily tissues; it exerts its effects (on the brain) rapidly 15, 16 . Peak plasma caffeine levels are typically reached between 15 and 120 min following ingestion, with faster times observed when smaller doses are administered 15 and when caffeine is consumed following a period of fasting 17 . However, some evidence suggests that mood and cognitive performance benefits may be observed almost immediately following consumption of caffeinated beverages 18, 19 ; well before peak plasma caffeine levels are likely to be attained. Thus, effects on cognitive function may occur independently of circulating caffeine.
While improved performance and mood following coffee consumption is often ascribed to caffeine, a variety of other factors associated with drinking coffee (e.g. other bioactive compounds present, sensory properties such as aroma, taste, mouth-feel and visual appearance, and consumer information about the coffee) may contribute to these effects. For example, Quinlan et al., 20 demonstrated that the caffeine level of beverages (tea and coffee)
was not an important factor in eliciting elevations in mood; rather, that perceived strength of a beverage (1 vs. 2 cups equivalent) was a determining factor. Anticipatory effects based on a conditioned response from prior exposure and experiences with coffee or caffeine may also be influential 21, 22 . Placebo controlled studies have demonstrated cognitive performance benefits (e.g. faster reaction time) when participants are provided with decaffeinated or caffeinated coffee compared to no fluid 23 or water 24 . Furthermore, these effects appear to persist when coffee drinkers are aware the beverage is decaffeinated 24 . Thus, sensory characteristics of a coffee beverage (i.e. flavor, intensity and taste) may be an important predictor of performance effects.
Coffee can be prepared (brewed) in several different ways. However, single-serve coffee machines have recently gained popularity. These devices force hot water through an encapsulated "Pod" that contains finely ground coffee. A variety of coffee Pods with distinct flavour and intensity profiles are available. However, it appears that consumers may be exposed to variable amounts of caffeine in the various intensity Pods available 25 . Whilst manufacturers do not usually report the caffeine content of their Pod coffee, a description of the product's sensory characteristics (e.g. intensity and aromatic profile) is made available to consumers. This information may influence consumers' perceptions of Pod coffee (i.e. the sensory characteristics and caffeine content), inducing anticipatory effects that modify caffeine's impact on mood and cognitive performance. Therefore, the aim of this study was to examine the effects of caffeine and sensory characteristics of Nespresso ® Pod coffee (i.e. consumers' perceptions of flavor, intensity, caffeine content and consumer product information) on mood and cognitive performance.
Materials and Methods

Participant Characteristics
Forty-eight volunteers aged between 18 and 45 y were fully informed of the nature and possible risks of the study before providing written informed consent to participate. Ten participants failed to attend all experimental trials and were subsequently withdrawn from the study. The 38 remaining participants (n = 6 male, n = 32 female; age: 23.9 ± 5.4 y; weight: 64.3 ± 11.9 kg; BMI: 22.4 ± 2.7 kg·m -2 ; mean ± SD) completed all experimental trials. The investigation was approved by the University's Human Ethics Committee and the procedures were conducted in accordance with the principles outlined by the agreement of Helsinki.
Study Design
A schematic representation of the study design is presented in Fig. 1 . Participants arrived at the laboratory at 0600 hrs following an overnight fast on three separate occasions, 7 days apart. At each visit, participants received one of three different varieties of Nespresso ® "Pod" coffee, counterbalanced for order in a repeated-experimental design: (1) Cosi; (2) Dharkan; or (3) Kazaar. Two of the same Pods were used to prepare the coffee in each trial. Mood and cognitive performance were evaluated immediately prior to, and 30 min following, coffee ingestion. A sensory analysis of the coffee was completed during consumption.
Fig. 1: a schematic representation of the study design employed
Pre-Experimental Procedures
All participants initially completed a questionnaire providing information on personal characteristics (age, self-reported weight and height), frequency of coffee consumption (5- 26 to quantify habitual caffeine intake. Participants were classified as having a caffeine intake that was either 'Higher' (≥170 mg·d -1 ) or 'Lower' (<170 mg·d -1 ) than the mean intake for Australian adults (31 -50 y) 27 .
After completing the questionnaire, participants undertook a taste sensitivity test to measure intensity ratings upon exposure to 6-n-propylthiouracil (PROP). The intensity of this compound is a genetically mediated index of individual differences in taste perception [28] [29] [30] . Individuals with higher taste sensitivity usually perceive other bitter compounds (e.g. caffeine) as having a higher intensity than nontasters [31] [32] [33] [34] . Tests were conducted using commercial tasting strips (i.e. filter paper with solutions) (Precision Laboratories Inc, Arizona, USA), which were placed on the tongue for 10 s. Participants rated taste perceptions using the general Labelled Magnitude Scale (gLMS) 35 to determine taster classification (i.e. Super-Tasters (STs), Medium-Tasters (MTs), Non-Taster (NTs)). Taster status grouping was based on 25%, 50%, 25% percentile distribution 30, 36 : NTs (n=10) gLMS <10; MTs (n=18) gLMS 10 -59; and STs (n=10) gLMS ≥60. After the tasting session, participants practiced each of the discrete cognitive tasks in order to reduce the potential for learning effects in the experimental trials.
Experimental Procedures
Participants were instructed to arrive at the laboratory at 0600 hrs following an overnight fast from all food and beverages (excluding water) and to abstain from caffeine-containing products and alcoholic beverages for ≥12 h. Verbal acknowledgement of compliance to the pre-experimental conditions was collected on arrival. Participants' then completed Questionnaire 1 indicating sleep duration, sleep quality (on a scale 1 -10: where 1 = Poor and 10 = Excellent), current level of sleepiness (Stanford Sleepiness Scale (SSS) 37 ) and subjective ratings of mood. Visual analog scales (0 -100 mm) were used to obtain subjective mood ratings (ability to concentrate, feelings of being relaxed, level of excitement, anger, nausea, headache, anxiety, happiness, and alertness, where 0 = Very Low and 100 = Very High). Participants then completed three discrete computerised cognitive function tasks (Choice Reaction Time task (CRT), Visual Scanning task, Stroop task. All scales and cognitive function tasks were administered via a computerised software program (Inquisit Web, Version 5.0.7.0; Millisecond Software, Seattle, WA). On completing the cognitive tasks, participants were provided with one of three different Pod coffees (Cosi, Dharkan, Kazaar). Each coffee was prepared using two of the allocated Pods with a U-Milk Nespresso ® machine (Nestle Nespresso S.A., Paudex, Switzerland) on the Espresso setting (40 mL liquid volume per Pod). Participants consumed the coffee (black, no sugar) over a 10 min period. While doing so, they completed a sensory analysis of the coffee (ratings of bitterness, sourness, astringency, flavor intensity, aroma, and perceived caffeine content). Ratings were performed using visual analog scales (0 = Very Weak and 100 = Very Strong). Following coffee consumption, participants rested for 30 min before completing Questionnaire 2 (including the SSS and subjective ratings of mood scales) and repeating the cognitive function tasks.
Details of coffee Pod characteristics are indicated in Table 1 . Participants were not informed of the caffeine content of the Pods. They were however, given access to the manufacturer's intensity ratings and a description of the flavor characteristics and aromatic profile for each Pod. Treatment order (i.e. Pod type) was randomised using a repeated Latin square design. The intention of the study design was to allow examination of consuming coffee with similar caffeine content but contrasting intensity ratings (i.e. Cosi vs. Dharkan) and similar intensity ratings but contrasting caffeine content (i.e. Dharkan vs. Kazaar). Cognitive Performance tasks Participants completed three discrete computerbased cognitive function tasks immediately before and 30 min after coffee consumption. The tasks were selected to examine performance effects across different cognitive domains (i.e. reaction time, attention, executive function) and on the basis of established sensitivity to caffeine's effects 2, 3, 9, 38, 39 .
The computerised CRT task involved pressing 1 of 4 keys on a keyboard corresponding to 1 of 4 boxes on the computer screen, which randomly changed from black to red at various delay signals (between 400 and 2,000 ms). The task was ~2 -3 min in duration involving a total of 40 recorded trials of reaction time (latency and accuracy).
The Visual Scanning task was used to assess perceptual speed 40, 41 . Participants were presented with a letter matrix consisting of 25 rows of 5 letters each. Their task was to read the matrix from top to bottom, left to right and find the target letter 'K' within 10 s, pressing the Spacebar as soon as the 'K' was found. Row numbers then appeared to the right of each row and participants had 8 s to enter the location of the 'K' (using the row number). If time limits were exceeded, the trial sequence was terminated, a beep sound played, and then a new trial sequence started. The task was set to run as two blocks of 21 trials ('K' target in each of the 21 possible row locations from 4 -24) or max. 5 min, whichever came first. Variables recorded included latency of Spacebar response; latency of location response (time from pressing the Spacebar to entry of first digit for 'K' row location); and the proportion of correct responses out of all attempted test trials (proportion correct).
The Stroop task was a modified version of the original verbal Stroop word-color association task 42 administered via a laptop computer. Participants were shown color words (red, green, blue, black), written in one of the colors (randomly allocated) on the monitor and were required to indicate the color of the word (not its meaning) by pressing the corresponding key as quickly as possible (trying not to make errors). The test involved 84 trials randomly sampled as congruent trials (same color as word), incongruent trials (word and presentation color were not the same), and control trials (colored rectangles). The stimuli remained on the screen until a response was made (with latencies measured from the onset of stimuli). An inter-trial interval of 200 ms and error feedback of 400 ms was applied. Variables recorded included overall proportion correct of all trials; independent mean latencies for correct congruent, incongruent and control trials; and mean proportion correct for all congruent, incongruent and control trials.
Analysis of weekly data (i.e. irrespective of Pod treatment) for pre-coffee measures of cognitive performance was conducted initially to examine the influence of trial order (as an indication of practice effects on the cognitive tasks).
Distributional and Variability Scores
Prior to conducting the analysis of data on the CRT task, incorrect responses, correct-responses with RTs <200 ms (indicative of fast guesses), and correct responses with RTs >1000 ms (indicative of inattention outliers) were removed 43 . For analysis of latency data from the Stroop task, incorrect responses, correct-responses with RTs <200 ms (indicative of fast guesses), and correct responses with RTs >3000 ms (indicative of inattention outliers) were removed 44 . For the Visual Scanning task, incorrect responses, and correct-responses with RTs <200 ms (indicative of fast guesses) were removed prior to subsequent analysis (note that no upper limit cut-off was applied as the task is dependent on the individual's ability to identify the target object, although the trial timed out at 10 s). Data cleaning resulted in the elimination of ~5% of total responses. Central tendency (mean) and variability (SD) were calculated for all outcome variables. Ex-Gaussian parameters were also obtained for latency measures on all tasks using the quantile maximum likelihood estimation procedure in QMPE 2.18 45, 46 . This analysis estimates three parameters: (1) the mean (mu, μ); (2) the standard deviation (sigma, σ) of the Gaussian (normal) component in the RT distribution; and (3) the mean and standard deviation of the exponential component in the RT distribution (tau, τ) 43 . This procedure provides unbiased parameter estimates and has been shown to be more effective than continuous maximum likelihood estimation for small samples 47, 48 . All fits successfully converged within 250 iterations.
Statistical analyses
All statistical procedures were performed using IBM SPSS Statistical Software, Version 24.0 (SPSS Inc., Chicago, IL). Trial order (practice effects) were examined using repeated measures analysis of variance (ANOVA) for baseline measures of cognitive performance variables (CRT overall latency, Visual Scanning spacebar response latency, Stroop control component latency). Ratings of sleep duration and quality were also compared using repeated measures ANOVA. The impact of consuming different Pods (Cosi, Dharkan, Kazaar) on all outcome variables (subjective mood ratings, SSS, coffee sensory analysis, cognitive task performance, ex-Gaussian parameters) and coffee sensory characteristics was compared using a series of multiple factor split plot (within-between groups) ANOVAs. Pairwise comparisons (Bonferroni) were performed where significant main effects were present. One-way ANOVA or paired/independent t-tests were used to conduct post hoc comparisons where significant interaction effects were present. An adjusted-alpha level (i.e. p = 0.05 divided by the number of tests performed) was used to account for multiple comparisons. Effect sizes are reported as partial eta squared (ƞ p 2 ). Where assumptions of sphericity in repeated measures analyses were violated, the Greenhouse-Geisser statistic was used. All data are presented as mean ± SD. Statistical significance was accepted as p < 0.05. ).
Sleep Duration and Quality, Subjective Sleepiness (SSS) and Mood ratings
Sleep duration and self-reported sleep quality were similar across all three Pod treatments ( Table 2) . A 3 (Coffee Pod) × 2 (Pre-Coffee vs. Post-Coffee) × 2 (Higher vs. Lower Habitual Caffeine) analysis identified a significant main effect of time, with participants indicating that they felt less sleepy, reported higher levels of Concentration, Alertness, Excitement and Happiness; and had lower ratings of Headache following coffee consumption (Table 2) . No other significant main or interactive effects were observed (p's > 0.05). Lower Caffeine (n=19) 3.7 ± 0.9 2.1 ± 0.9 3.6 ± 0.9 2.2 ± 0.8 3.7 ± 0.9 2.2 ± 0. 
Crt ex-Gaussian Modelling
The ex-Gaussian distribution parameters (μ, σ and τ) from the CRT task before and after consumption of Cosi, Dharkan and Kazaar Pods are indicated in Table 3 . A 3 (Coffee Pod) × 2 (Pre-Coffee vs. Post-Coffee) × 2 (Higher vs. Lower Habitual Caffeine) analysis failed to detect significant main or interactive effects for any of the ex-Gaussian distribution parameters (p's > 0.05). 
Stroop ex-Gaussian Modelling
The ex-Gaussian distribution parameters (μ, σ and τ) for the various Stroop reaction time components are displayed in Fig. 3 . 
Congruent trials
Discussion
This study examined the effects of consuming three different varieties of Nespresso ® Pod coffee (with similar and contrasting caffeine and flavor intensity ratings) on mood and cognitive performance. Overall, results indicate that consumption of Pod coffee produced arousing/stimulatory effects, irrespective of beverage caffeine content, participants' habitual caffeine use, and perception differences of sensory characteristics between the Pods. However, translation of these effects to improved cognitive performance was isolated to the Stroop word-color association task, with improvements in task specific components (different congruency trials) dependent on the coffee Pod consumed. These results suggest that drinking Nespresso ® Pod coffee can improve mood and cognitive performance. Some of these effects appear to be influenced by the sensory characteristics of the coffee Pods rather than caffeine, whilst others are independent of both caffeine and sensory characteristics.
Results from the present study are in agreement with previous reports, consistently demonstrating that consumption of caffeine/caffeinated coffee elevates mood, reduces fatigue, increases alertness and induces arousal 2,4,18,20,49. Reduced ratings of sleepiness and headache; and increased ratings of concentration, alertness, excitement and happiness were observed following consumption of coffee. The magnitude of this change did not differ across Pods, despite more than a 2-fold increase in caffeine administration between conditions. These results suggest that the mood altering effects of coffee cannot be fully explained by caffeine content, supporting earlier work indicating similar improvements in mood following consumption of various caffeine doses 3, 11, 20, 50 . In the present study, the mood enhancing effects of coffee were also similar between 'Higher' and 'Lower' habitual caffeine consumers. Others have noted previously that caffeine tends to benefit habitual consumers' mood more so than 'low' or 'non' consumers 4, 13 . Inconsistencies in these observations may relate to how 'low' and 'non' consumers are defined. In the present study, 170 mg·d -1 was used based on ABS data for mean intakes 27 as a cut-off value to categorize 'Lower' and 'Higher' users. However, a variety of threshold values (i.e. non/low users: 50 mg·d -1 , <100 mg·d -1 ; high users: <100 mg·d -1 , ≥200 mg·d -1 ) have been applied previously 11, 13 . Mood effects in the present study were also not influenced by differences in the sensory characteristics reported between the Pods (i.e. bitterness, astringency, intensity, aroma, perceived caffeine content). This suggests that the mood enhancing properties of coffee are not likely to be motivated by anticipatory effects or consumer awareness (based on manufacturer information provided). Rather, it may reflect differences in the presence of other biologically active components in the various coffee Pods (e.g. flavonoids, theophylline or theobromine) 4, 51 . Performance on the Stroop task was improved following all coffee Pod treatments in the present study. However, performance on specific task components (i.e. accuracy, latency, performance associated with different congruency components of the task) varied depending on coffee Pod treatment. Using comparisons of central tendency (i.e. mean and standard deviation), we observed faster reaction times following consumption of all coffee Pod treatments on all components (control, congruent and incongruent trials) of the Stroop task. The overall effects were explored further using whole latency distributions (i.e. ex-Gaussian), which facilitates a more comprehensive analysis of reaction time data than measures of central tendency 43 . Results from this analysis indicated that reaction time improvements for control trials were driven by a reduction in τ (i.e. the mean and SD of the exponential component), which indicates a reduction in data forcing skewness (i.e. data away from the mean). Improvements for congruent trials were driven by reductions in both μ (i.e. the mean of the Gaussian component or normal part of the curve where the majority of responses are recorded) and τ; whilst improvements for incongruent trials were facilitated by reductions in both μ and σ (i.e. the SD of the Gaussian component). There also appeared to be some influence of habitual caffeine use on Stroop performance, but this was isolated to congruent trials in the τ component and was not uniform between all Pods (differences were only present with Kazaar Pods). Accuracy of responses on the incongruent trials was improved following coffee consumption. However, the clinical significance of this is likely to be limited given that accuracy both pre-and post-coffee consumption was relatively high (>90%) at all stages of testing and for all congruency components of the task; and the largest increase in accuracy was 4%, corresponding to one additional correct response.
The Stroop task is a measure of attentional processes 52 . Control and congruent trials measure latency of responses associated with selective attention and concentration. Incongruent trials, however, measure latency of responses based on interference of stimuli in one dimension with recognition of stimuli in another dimension. Thus, the incongruent component of the Stroop task is associated with the core executive function, interference control (selective attention and cognitive inhibition) 38, 52, 53 . Previous investigations of caffeine/ coffee consumption and Stroop performance have produced contrasting findings, with some studies indicating improvement in reaction times, number of responses, response errors and Stroop interference following acute caffeine administration at doses ranging from 50 -250 mg 9, 38, [54] [55] [56] , while others have either reported no effect [57] [58] [59] or performance impairment 60 following caffeine (100 -400 mg) ingestion. Discrepancies in findings could be related to task presentation (e.g. word-color vs. numerical versions) and practice effects 9, 56, 58 . In an attempt to elucidate the effect of coffee/caffeine on Stroop performance, the present study used the common word-color task presentation, ensured practice effects where minimised and, in this context, identified that coffee did enhance Stroop task performance. Furthermore, the results clarify that these effects are not consistent across different attentional processes (i.e. μ, τ and σ were all affected under the different trial conditions) and that these effects occur irrespective of differences in caffeine content and sensory characteristics of the coffee.
The beneficial effects of consuming caffeine or caffeinated coffee on choice reaction time and visual recognition reaction time have been highlighted in a number of review articles 2, 3, [61] [62] [63] . We observed an influence of coffee Pod consumption on overall choice reaction time latency. However, whole latency distribution (i.e. ex-Gaussian) analysis failed to corroborate this effect. All measures of visual scanning performance were unaffected by coffee consumption; although changes were generally in the direction of improvement. In keeping with previous reports, caffeine dose and habitual caffeine use were not influential factors on these results 4, 63 . One possible explanation for the contrasting findings is that the stimulant properties of caffeine (even when individuals are aware of consumption) may only produce relatively small effect sizes, which are not always readily detected in healthy young adults [64] [65] [66] . It is also possible that subtle differences in the type of task used (i.e. a variety of choice reaction time tasks with different visual stimuli have been employed) may account for these inconsistencies. Alternatively, the caffeine dose provided via the coffee Pods may have been too low to induce cognitive performance effects on these specific tasks. Indeed, Childs 39 observed significant changes in mean latency on a visual scanning task similar to that employed in the present study; only when 400 mg of caffeine (via capsules) was provided. The 200 mg dose of caffeine (i.e. similar to the highest dose provided with the Kazaar coffee condition in the current study) failed to produce cognitive enhancements.
One of the limitations of the present study was the lack of a placebo (i.e. decaffeinated coffee) condition in the treatment design. Thus, we are unable to determine if sensory properties act independently of caffeine to influence mood and cognitive performance. However, the intention of the study was to examine the combined effects of caffeine and the sensory characteristics of Nespresso ® Pod Coffee (i.e. consumers' perceptions of flavor, intensity and caffeine content, based on "taste" and consumer product information) on mood and cognitive performance. We believe this study design is more ecologically valid, as individuals are likely to know when they have consumed caffeinated coffee in natural environments. Further, we supplied participants with two coffee Pods to consume for each of the different trials in this study. While some individuals may prepare coffee using two Pods in free-living environments, it is likely that most individuals would only use a single Pod. Thus, the caffeine content of each coffee in the present study may be higher than what individuals are normally exposed to with Nespresso ® Pod coffee. This may have also influenced sensory characteristics of the coffee. Nonetheless, we employed this method in order to provide a dose of caffeine in at least one of the trials (i.e. Kazaar) that was equivalent to levels of caffeine that consumers might be exposed to from retail coffee outlets (i.e. >200 mg) 67 . Further, rate of caffeine metabolism has been shown to influence individuals perceptions of coffee 68 . We did not assess participant's caffeine metabolism rate, thus individual differences in caffeine metabolism may contribute to differences in sensitivity to the pharmacological effects of caffeine. In addition, no objective marker of caffeine level (i.e. plasma or salivary caffeine) was collected at the start of trials or following coffee consumption. Thus, we are unable to determine absolute compliance to overnight caffeine abstinence and levels of circulating caffeine in the body prior to commencing the cognitive tasks. This is important because some degree of inter-individual variability exists in the rapidity of reaching peak caffeine levels in the blood 69 and some reports indicate mood and performance effects of the first but not subsequent exposures to caffeine consumed after overnight abstinence 49 . Finally, this study was conducted in healthy, young participants (the majority being female) using a small number of selected cognitive tasks. Future research should consider examining the effects on performance tasks that measure other cognitive domains and with different demographic groups (e.g. older individuals, equal gender groups to allow comparisons).
In summary, consumption of Nespresso ® Pod coffee (with both similar and contrasting caffeine and flavor intensity ratings) has a positive effect on mood and cognitive performance. These effects occur irrespective of the caffeine content within Pods, habitual caffeine consumption behavior, and differences in sensory characteristics between the Pods. However, the cognitive performance benefits of consuming Pod coffee appear to be task dependent.
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